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Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following 
reasons: 



□ 



Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2, 



□ 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements 
to such an extent that no meaningful international search can be carried out, specifically: 



3. 



□ 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 
6.4(a) 



BoxO 



Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
Please see the extra sheet. 



f I As all required additional search fees were timely paid by the applicant, this international search report covers 
ail searchable claims 

I [ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not 
invite payment of any additional fee. 

| I As only some of the required additional search fees were timely paid by the applicant, this international search 
report covers only those claims for which fees were paid, specifically claims Nos.: 



X 



No required additional search fees were timely paid by the applicant. Consequently, this international search 
report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1 - 6 



Remark on Protest 



j^j The additional search fees were accompanied by the applicant's protest. 
| J J No protest accompanied the payment of additional search fees. 
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According to PCT Rule 13.1, the international application shall relate to one invention only or to a group of inventions 
so linked as to form a single general inventive concept. 

The present application has four groups of claims each characterised by its own set of special technical features. The 
expression "special technical features" means those technical features which each of the claimed inventions, considered 
as a whole, makes over the prior art. 

Claims 1-6 define a transducer comprising a piezoelectric member. The special technical feature of these claims is that 
the electr odes are offset so as to provi de one or mojre regions m which ^ 

Claims 7-40 define a transducer comprising a piezoelectric member. The special technical feature of these claims is a 
clan rnjor rejg^ahl^ the elect r odes on each s ^ e JQ ^ me piezoelectric mem b^^ 

(Claim 1 1 is appended to any of claims 1-10.) 

Claims 12-17 define a method of shaping a transducer. The special technical feature of these claims is the step of 
manua lly cutting the trans ducer t o a desired shape and size.- ~ ~ ~ 

Claims 18 -19 define a method of monitoring a subject. The special technical feature of these claims is the step of 
analyzing the vital signal information to detenriine the complexity (e.g. determining the fractal dimension) of the vital 

sign information. 

s . .. 

There is no technical relationship among these inventions mvolving one or more of the same or corresponding special 
technical features. Therefore the requirement of unity of invention referred to in PCT Rule 13 . 1 has not been fulfilled. 

In spite of there being four different inventions, it was considered by the searching authority that the search strategies for 
the first two groups of inventions would have partially overlapped at least in so far as that each, group of claim involves 
an arrangement of electrodes in a piezoelectric transducer. However each of the other two groups of inventions would 
have required searches which would be distinct from any search done for the first two groups of inventions, and also 
from any search required for the remaining group of inventions. Therefore, instead of inviting the applicant to pay three 
additional search fees (because there are four groups of inventions), the searching authority invited the applicant to pay 
two additional search fees (because it was expected that three distinct searches would have been required for the four 
groups of inventions). 
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International application No. International filing date Priority date 
PCT/NZ99/00112 23 July 1999 24 July 1998 


Applicant 

MED-DEV LIMITED etal 



The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary exarnination report and its annexes, if any, established on the international application. 



A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication to all 
the elected Offices. 



Where required by any of the elected Offices, the International Bureau will prepare an English translation of the report 
(but not of any annexes) and will transmit such translations to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing translations 
and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 39(l))(see also the 
reminder sent by the International Bureau with Form PCT/IB/30 1). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT 
Applicant's Guide 
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MED-DEV LIMITED etai 



2. 



This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 

This REPORT consists of a total of 4 sheets, including this cover sheet. 



X I This report is also accompanied by ANNEXES, i,e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70, 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 7 sheet(s). 



3. This report contains indications relating to the following items: 
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II 
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III 
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VI 
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VII 
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VIII 


□ 
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3. 



4. 



Basis of the report 



International application No. 
PCT/NZ99/00112 



With regard to the elements of the international application:* 
1 j the international application as originally filed. 

fx] the description, 



X 



X 



the claims, 



the drawings, 



pages 3-14 as originally filed, 
pages , filed with the demand, 

pages 1, la, 2 received on 7 June 2000 with the letter of 7 June 2000 
as originally filed, 

as amended (together with any statement) under Article 19, 
filed with the demand, 
pages 15-18 received on 7 June 2000 with the letter of 7 June 2000 
pages 1/6-6/6 as originally filed, 
filed with the demand, 
received on with the letter of 



pages 
pages 
pages 



pages 



pages 



[ | the sequence listing part of the description; 

pages , as originally filed 
pages , filed with the demand 
pages , received on with tire letter of 

With regard to the language, all the elements marked above were available or famished to this Authority in the language in 
which the international, application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 
1 j the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

| | tn e language of publication of the international application (under Rule 48.3 (b)) . 

[~1 tne language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of 
the sequence listing: 

| j contained in the international application in written form. 

1 1 filed together with the international application in computer readable form. 

[ j furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form 

| [ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

[~| The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

[" | The amendments have resulted in the cancellation of: 

1 | the description, pages 

| j the claims, Nos. 

| [ the drawings, sheets/fig. 

[ | This report has been established as if (some of) the amendments had not been made, since they have been considered 
to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 

report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70 J 6 and 70.17). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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HX Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be nonobvious), or to 
be industrially applicable have not been examined in respect of: 

| [ the entire international application, 
X] claims Nos: 7-22 



because: 



[ ] the said international application, or the said claims Nos. relate to the following subject matter which does not 
require an international preliminary examination (specify): 



| [ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



j | the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 



X 



no international search report has been established for said claim Nos. 7-22 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or 

amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 

| | the written form has not been furnished or does not comply with the standard. 

| | the computer readable form has not been furnished or does not comply with the standard. 
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V* Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 1-6 YES 

Claims NO 

Inventive step (IS) Claims 1 - 6 YES 

Claims NO 

Industrial applicability (IA) Clatas 1 - 6 YES 

Claims NO 

2. Citations and explanations (Rule 70.7) 

NOVELTY CN) TNVFNTIVE STEP (IS) Claims L 2. 5. 6 

US 5448996 A (BELLIN et al.) 12 September 1995 - Figure 2; column 3, lines 47-61 

US 4509527 A (FRADEN) 9 April 1985 - Figures 3 - 6; column 4, line 52 column 5, line 36 

US 4376302 A (MILLER) 8 March 1983 - Figures 1, 2; column 2, lines 5 - 33 



Each citation discloses a transducer comprising a piezoelectric member which deforms in use to provide an 
electric output, and first and second electrodes arranged on opposed sides of the piezdelectric member to pick up 
the electrical output, wherein, the electrodes are offset so as^to provide one or more regions in which the electrodes 
do not overlap. Each citation discloses a transducer wherein both electrodes are discontinuous when viewed along 
a planar cross-section taken across the electrodes and where the piezoelectric member comprises a sheet and the 
electrodes are arranged on opposed major faqes of the sheet, ^ 

In response to the first opinion, the agent for the applicant has submitted as follows: "There is no disclosure in 
BELLIN et al of relatively offset electrodes arranged on opposite sides jata 

the lower sensor "segment sensor segment"42 are completely overlapping. Therefore if a cut was 

taken across the monitor strip 32 there would be a risk of short-circuit between the upper and lower sensor 
segments. ... As described at column 5 lines 12 - 14 [of FRADEN] the electrodes on one surface are substantially 
directly aligned with electrodes on the opposite sides of the piezoelectric material. This is clearly shown in the 
cross section of figure 4. Therefore there is no offset between the electrodes. As a result, if a cut was taken 
across the electrodes (e.g. along the cross section of figure 4) there is a risk of short circuit between the upper and 
lower electrodes.. FRADEN mentions at column- 5 line 1 that one surface may have 'one common electrode 1 . 
However FRADEN does not describe the form of this 'common electrode 1 . ... As described in claim 1 (see 
column 6, lines 8,9) [of MILLER] the metallized strips are 'automatically and inherently connected in series' 
between the terminals 60 and 62,. Therefore if a cut was taken along the spaces 12, 14, 16, 18 or 20, this would 
break the series connection between the terminals 60, 62. " 

In light of the above submissions, the claimed invention is novel, involves an inventive step and is industrially 
applicable. r - 
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A Transducer, a Method of Shaping a Transducer, and a Method of 

Monitoring a Subject 



The present invention relates to a novel transducer, a method of 
monitoring a human or animal subject, and a method of shaping a 
transducer. More particularly, but not exclusively, the present invention 
relates to a motion detecting transducer suitable for detecting the state of 
wakefulness of the driver of an automobile or for detecting the motion of a 
human (particularly an infant) during sleep. 

In some applications where motion is required to be detected it is desirable 
to have a passive transducer, i.e. a transducer to which no power is 
supplied. Piezoelectric phenomena provide such an avenue in that the 
physical motion of the constituent material creates its own voltage. 

A piezoelectric transducer is described in US-A-4359726. A polarised 
piezoelectric foil is contiguously enveloped by a pair of electrodes which 
are formed on the foil by a process of surface metalisation. 

The arrangement of US-A-4359726 suffers from two problems. Firstly, 
due to the large area of the contiguous electrodes the capacitance between 
them is high. This high capacitance is a hindrance to the frequency 
response control of the transducer. 

A second problem with the contiguous electrodes is that, if an end user 
needs to cut the transducer sheet to size to fit the transducer into a 
desired location (such as a vehicle seat or a baby's bassinet), a short 
circuit can be created between the electrodes since the piezoelectric film is 



In accordance with a first aspect of the present invention there is provided 
a transducer comprising a piezoelectric member which deforms in use to 
provide an electrical output; a first electrode arranged on one side of the 



very thin. 




PCT/NZ99/00112 
Received 7 June 2000 



1a 

piezoelectric member and connected to a first output; and a second 
electrode arranged on an opposite side of the piezoelectric member and 
connected to a second output, wherein the electrodes are offset so as to 
provide one or more regions in which the electrodes do not overlap, 
5 wherein both electrodes are discontinuous when viewed along a planar 

cross-section taken across the electrodes, and wherein the electrodes are 
arranged so that they can be cut in the non-overlapping region(s) without 
creating a short circuit between the electrodes and without breaking the 
connections with the first or second outputs. 



AMENDED SHEET 
IPEA/AU 
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By offsetting the electrodes, the capacitance between the electrodes is 
reduced. The capacitance can also be conveniently controlled by selecting 
a suitable amount of offset between the electrodes. Furthermore, an end 
user carl cuf the transducer in the non-overlapping region(s) without. 
5 creating a short circuit between the electrodes. 

In most cases there will be at least some overlap between the electrodes, 
but an end user can be directed not to cut in the region of overlap, for 
instance by providing suitable indicia on the transducer. Typically the total 
10 area of overlap is less than 50% of the total combined area of the 

electrodes. 



One or both electrodes may be formed in a variety of patterns, which are 
discontinuous when viewed along a planar cross-section taken through the 

1 5 electrode(s). For instance the electrodes may comprise rectangular grids 

which are diagonally offset from each other. Alternatively the electrodes 
may be formed in offset serpentine patterns. This has the advantage that 
overlap can be completely avoided if required. In a further alternative the 
first electrode comprises a plurality of fingers; and the second electrode 

20 comprises one or more fingers arranged between the fingers of the first 

electrode. 



The capacitance between the electrodes can be controlled by varying the 
width of the interlocking fingers and their degree of overlap. The fingers 
25 may have different widths, or the fingers of the first electrode may have a 

width substantially equal to the width of the finger(s) of the second 
electrode. 



30 
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CLAIMS; 

1. A transducer comprising a piezoelectric member which deforms in 

5 use to provide an electrical output; a first electrode arranged on one side of 

the piezoelectric member and connected to a first output; and a second 
electrode arranged on an opposite side of the piezoelectric member and 
connected to a second output, wherein the electrodes are offset so as to 
provide one or more regions in which the electrodes do not overlap, 
10 wherein both electrodes are discontinuous when viewed along a planar 

cross-section taken across the electrodes, and wherein the electrodes are 
arranged so that they can be cut in the non-overlapping region(s) without 
creating a short circuit between the electrodes and without breaking the 
connections with the first or second outputs, 

15 

2. A transducer according to claim 1 wherein the electrodes are 
formed in offset serpentine patterns. 

3. A transducer according to claim 1 wherein the first electrode 

20 comprises a plurality of fingers connected in parallel to the first output; and 

the second electrode comprises one or more fingers arranged between the 
fingers of the first electrode, 

4. A transducer according to any one of the preceding claims wherein 
25 the first electrode covers a greater area than the second electrode. 

5. A transducer according to claim 1 wherein the electrodes comprise 
diagonally offset rectangular grids. 

30 6. A transducer according to any of the preceding claims wherein the 

piezoelectric member comprises a sheet and the electrodes are arranged on 
opposed major faces of the sheet. 



AMENDED SHEET 
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7. A transducer comprising a piezoelectric member which deforms in 
use to provide an electrical output; first and second electrodes arranged on 
opposed sides of the piezoelectric member to pick up the electrical output; 
and a clamp for releasably securing the electrodes on each side of the 

5 piezoelectric member. 

8. A transducer according to claim 7 wherein the piezoelectric member 
comprises a sheet and the electrodes are releasably secured on opposed 
major faces of the sheet. 

10 

9. A transducer according to claim 7 or 8 wherein the ciamp is sprung 
so as to resiliently secure the electrodes. 

10. A transducer according to any of claims 7 to 9 further comprising 

1 5 third and fourth electrodes arranged on opposed sides of the piezoelectric 

member to pick up the electrical output; a first layer of dielectric arranged 
between the first and third electrodes; and a second layer of dielectric 
arranged between the second and fourth electrodes, whereby the first and 
second electrodes couple capacitively with the second and third electrodes, 

20 

11. A subject support (such as a seat or bed) in combination with a 
transducer according to any of the preceding claims arranged in or on the 
subject support to detect signals from a subject occupying the subject 
support. 

25 

12. A method of shaping a transducer comprising a piezoelectric 
member which deforms in use to provide an electrical output; the method 
comprising manually cutting the transducer to a desired shape and size. 

30 13. A method according to claim 12 wherein the piezoelectric member 

comprises a sheet. 



AMENDED SHEET 
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14. A method according to claim 1 2 or 1 3 comprising cutting the 
transducer with a pair of scissors. 

15. A method according to any of claims 12 to 14 comprising providing 
a transducer according to any of claims 1 to 6; and cutting through the 
region(s) of non overlap. 

1 6. A method according to any of claims 1 2 to 15 further comprising 
placing the transducer in or on a subject support (such as a seat or bed). 

17. A method according to any of claims 1 2 to 16 wherein the subject 
comprises an infant. 



18. A method of monitoring a subject, the method comprising 
15 a) acquiring a movement signal from the subject; 

b) extracting vital sign information, from the movement signal; 

c) analyzing the vital sign information to determine the complexity of 
the vital sign information; and 

d) generating an alarm signal when the complexity fails below a 
20 predetermined threshold. 

1 9. A method according to claim 1 8 wherein step b) comprises 
determining the fractal dimension of the movement signal, and wherein 
step c) comprises generating the alarm signal when the fractal dimension 
25 fails beiow a predetermined threshold. 

20. A transducer according to any one of claims 1 to 6 wherein the 
total area of overlap is less than 50% of the total combined area of the 
electrodes. 



21. A transducer according to claim 20 wherein there is substantially no 
overlap between the electrodes. 
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22. A transducer according to any one of claims 1 to 10, 20 or 21 
wherein the piezoelectric member is- dimensioned so as to be suitable for 
monitoring a human or animal subject. 
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